ABSTRACT
INTRODUCTION
his paper examines whether a blended course that introduces lower-level education online learned by students before they come into class will enhance student performance as compared to traditional course. Blended course combines traditional delivery with online teaching resources to enhance the quality of the learning experienced by its students. It has been argued that, on the pedagogical level, blended learning allows faculty to integrate the best of the online learning environment with the best of the face-to-face learning environment. There have been some studies that compare the traditional and blended teaching models on accounting learning. These studies find mixed results. For example, some studies report no significant difference between traditional teaching model and blended teaching model, e.g., Keller et al. (2009) . On the other hand, other studies find significantly positive student performance for blended course, e.g., Dowling et al. (2003) , Potter and Johnston (2006) , and Jones and Chen (2008).
Bloom's Taxonomy classifies the education objective into six categories: Knowledge, Comprehension, Application, Analysis, Synthesis, and Evaluation (Bloom, 1956 ). Shibley (2009) suggests that blended learning can create ways for students to learn before class, during class and after class. For example, the instructor can take the lower-level content and let students to think about it before they come into the classroom, i.e., ask the students to read the PowerPoint slides and textbook before they come to class and work on a short online quiz on the materials. The before-class learning process makes extra time available during class to engage students with activities, discussions, and group work to reach the higher-level Bloom's Taxonomy. The author suggests that after class design is to create assignments that encourage students to continue their contact with the material.
This paper provides additional evidence on the design and student performance associated to blended course. In particular, the paper proposes that a blended course that is designed to incorporate before-class quiz and after-class assignment and online discussion (1) improves the student performance directly and (2) improves the student performance through in-class activities when compared to traditional course.
The results from comparing the traditional and blended courses in an introductory financial accounting course over 2009 -2010 suggest that although the blended teaching model does not directly improves the student final performance, it improves the student final performance through in class activities after controlling for prior GPA, math grade, gender, transfer, program, level, homework grade, online quiz grade, and in-class exercise grade.
This study contributes to the blended learning research by providing a particular way to implement the blended learning. In particular, it suggests that the lower level of education objectives be learned / previewed by students online before they come to class and through online tests. This leaves limited in-class time to more complicated discussions and case studies. Prior studies has examines whether blended learning can improve students' learning outcomes, such as Dowling et al. (2003) and Keller et al. (2009) . However, their designs of blended course are different from this study. For example, in Keller et al. (2009) , the design is to have students meet once per week for lecture, and then students work as teams on problems outside of classroom and submit solutions to the instructor electronically.
The remainder of the paper is organized as follows. Section 2 discusses previous research and hypotheses. Section 3 introduces the blended course design and assessment. Section 4 provides the empirical model and sample used in the study. Then section 5 shows the results and section 6 provides the conclusion.
PREVIOUS RESEARCH AND HYPOTHESES
There have been extensive studies attempted to examine whether blended learning can enhance students' learning outcomes. For example, US Department of Education (2009) uses meta-analysis, synthesizes the results of more than a thousand empirical studies of online learning from 1996 through July 2008 and concludes that on average, instructions combining online and face-to-face elements had a larger advantage relative to purely face-toface instruction than did purely online instruction. Prior studies on student's performance in traditional and blended class in accounting area have shown mixed results. Some studies report no significant difference between traditional teaching model and blended teaching model, e.g., Keller et al. (2009) . On the other hand, other studies find significant positive student performance for blended course, e.g., Dowling et al. (2003) and Jones and Chen (2008) . Dowling et al. (2003) examine whether the learning outcomes of students differ in traditional face-to-face lecture/tutorial teaching model and hybrid flexible delivery model for Accounting Information System course in 2000 and 2001. The hybrid class includes a combination of 3-hour face-to-face interactive practical work every two weeks and multimedia resources including a Netshow CD-Rom that contains PowerPoint slides with narration attached and the WebCT discussion board. There were no face to face lecture, and the students choose the time and place they listen to the electronic lectures. The authors find that students' overall course grade and final exam grade are significantly positive for the hybrid section after controlling for prior academic performance, age, gender, mode of study, and campus location. However, the midterm exam grade is significantly negative for the hybrid section. The authors discuss that the students may need time to adapt to the hybrid course. Potter and Johnston (2006) examine the association between student use of MarlinaLS TM online system and the learning outcomes achieved by students in a major second year undergraduate Cost Management course during [2002] [2003] . They find that the logarithm of student usage of MarlinaLS TM system during the semester is significantly positively related to student final examination performance after controlling for grades from prerequisite accounting course, gender, international status, and the interaction of logarithm of MarlinaLS TM system and gender and logarithm of MarlinaLS TM system and international status. Keller et al. (2009) compare student performance in traditional and hybrid section of the Principles of Managerial Accounting course after controlling for other factors that could affect student performance. The hybrid class meets once per week in person and once per week via the web. The students meet for lecture for the first day, and then work as teams on problems outside of the classroom for the second day and submit solutions to the instructor electronically by the end of the day. The instructor posted solutions via web by the next day. The authors find that academic performance of hybrid section was not significantly different from the traditional section after controlling for prerequisite course grade, gender, transfer, and SAT score. Jones and Chen (2008) compare the students' survey responses in a blended-learning section (n=30) and a traditional classroom section (n=34) of an introductory MBA accounting course to assess the relative effectiveness and overall students' satisfaction of the two delivery model. The blended class includes a combination of four faceto-face meetings during the semester and two hours per week online meetings during the semester. The authors find that blended learning students are significantly more likely to indicate that the instructor provides prompt feedback outside of class, instructor is available to answer their question, and instructor keeps students informed of their progress. However, they find that blended class students are significantly less likely to indicate that instructor explains the material in an interesting manner, and the students are less satisfied with the interaction between instructor and students. In addition, they find that blended class students are more satisfied with the group work than traditional class. In terms of the effectiveness of the course delivery, they find that 90% of the students favored traditional in-class delivery. Table 1 compares the models and findings for the above studies. The above studies did not examine whether blended course can enhance students' active learning by providing a platform to motivate (test) students' lower-level education (such as Understand and Comprehension) prior to class, in-depth discussion in class, and additional assessment after class. When students are required to learn some content that is low-level before they come to the classroom, the role as an instructor changes and the students are motivated to actively involve and take more responsibility of the learning process. This study hypothesizes that switching from a traditional teaching model to a blended teaching model will motivate the students and enhance students' final course performances.
In addition, it is expected that better preparation with before-class quiz will leave extra class time to engage in application, analysis, synthesis, and evaluation, and enable students to better understand the in-class exercises and case problems, which will help students' course performances.
The hypotheses are stated as follows:
Hypothesis 1: A blended teaching model that incorporating online before-class and after-class activities directly improves the student final performance.
Hypothesis 2:
A blended teaching model that incorporating online before-class and after-class activities improves the student final performance through in class activities.
COURSE DESIGN
Principles of Accounting I (ACT 211) is an introductory financial accounting course and is required for all students and all degrees offered by the business school. In addition, a portion of students come from other colleges such as Arts & Sciences, Liberal Arts, and Engineering. Therefore, the students range from freshman to senior, and some of them are not business major. For a large portion of the students, this class will be the only accounting course that they take. Among these students, many tend to have negative attitudes towards accounting (Mladenovic (2000) ).
Principles of Accounting I provides students a basic understanding of accounting and how to use accounting information to make business decisions. Topics covered in the course include basic accounting concepts and procedures through the analysis, classification, recording, and summarizing of business transactions; preparation and analysis of the major financial statements; and recording and reporting the major components of the statements, such as cash, receivables, inventories, long-lived assets, payables, notes, bonds, equity, and investments.
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© 2011 The Clute Institute The hybrid class meets once per week in person and once per week via the web. The students meet for lecture for the first day, and then work as teams on problems outside of the classroom for the second day and submit solutions to the instructor electronically by the end of the day. The instructor posted solutions via web by the next day. The traditional and the hybrid section have the same instructor, same lecture delivered, same problems covered, same midterm, final and web-based practice quizzes.
The academic performance of hybrid section was not significantly different from the traditional section after controlling for prerequisite course grade, gender, transfer, and SAT score. The one 1-hour workshop was replaced by MarlinaLS TM online learning system that provides practical-based problems and immediate feedback. MarlinaLS TM also contains on-line tutor, and a multi-choice, self-paced, revision tool.
The logarithm of student usage of MarlinaLS TM system during the semester is significantly positively related to student final examination performance after controlling for grades from prerequisite accounting course, gender, international status, and the interaction of logarithm of MarlinaLS Lectures and other course materials are available online, use discussion board to ask questions, online testing, and announcement.
Few students view the web-based environment as a "springboard" to enhance education performance. The online version of teaching materials does not motivate students to either attend face-to-face sessions or to use the online materials to engage in an independent and deep approach to learning. On the other hand, the web-based learning can be viewed as "safety net" that provides support mechanism for existing teaching methods. The findings do not support existing literature that the webbased environment contributes to improved relationships in terms of communication between learner-tutor and learner-learner. Jones 
The blended class includes (1) 4 face-to-face meetings during the semester, which include lecture and case discussions and (2) 2-hour online meetings each week, focusing on specific student questions emailed to the instructor prior to online meetings.
Blended learning students are significantly more likely to indicate that the instructor provides prompt feedback outside of class, is available to answer their question, and keeps students informed of their progress. However, the blended class students are significantly less likely to indicate that instructor explains the material in an interesting manner, and the students are less satisfied with the interaction between instructor and students. 2-hour lecture per week and 1-hour tutorial per week. The web-based class includes (1) provisions of lecture notes handouts, (2) bulletin board, (3) self-tests not counted towards final course mark, (4) online assessments that count towards final mark, (5) use of other blackboard tools such as chat room, (6) announcements and solutions.
They find that student satisfaction in overall course evaluations is associated with five design features, including usefulness and availability of lecture notes, online assessment, model answers, and online chat. The results are not affected by the student background demographics such as gender, age, mode of study (full/part-time), degree, religion, ethnicity and country of legal nationality.
In fall 2009 and spring 2010, the ACT 211 was delivered using a relatively traditional teaching model that involved two 75-minute sections each week, supplemented by WebCT. Lecture slides are posted on WebCT for student convenience. Announcements are made though email and WebCT. Homework solutions are posted after returning the students' assignments. Student grades are updated each week on WebCT. The instructor collects the homework assignments and hands back after grading them. The face-to-face meeting includes lecture discussion and in-class exercises. In fall 2010, the ACT 211 was granted Davis grant for Implementation of Blended Learning for the Improvement of Student Learning (IBIS) and delivered using the blended learning model. The blended class includes a combination of same face-to-face meetings and blended components, including online homework, beforeclass quizzes, real company discussion board, and after-class discussion board. Both blended and traditional classes are taught by the same instructor using same materials for two semesters. Both classes use the same textbook, homework assignments and publisher's online quizzes. The descriptions of blended components are as follows.
Before Class Quizzes. The purpose of the before-class quizzes is to ensure that students read the slides and textbook before they come to class. The students are required to work on before-class quizzes for each chapter based on their reading and understanding of textbook and PowerPoint slides posted on WebCT. The quizzes are normally lower-level learning, knowledge-and comprehension-based multiple choice questions. These quizzes are made unavailable after class starts.
After Class Online Homework Assignments and Online Quizzes. The purpose of the after-class homework assignments and online quizzes is to ensure students continue their contact with the material. In all three semesters, the students are required to do the same homework assignments and publisher's online quizzes. In fall 2009 and spring 2010, students need to turn in the homework assignments and wait for the instructor to grade them and give back. In fall 2010, the homework assignments were done through McGraw-Hill Homework Manager. The students receive immediate feedback automatically and they can correct the homework when needed. In fall 2009 and spring 2010, students are required to do the publisher's online quizzes. In fall 2010, the students are required to do the same online quizzes linked through WebCT.
After Class Comments Postings. The students reflect their learning through the after-class comments postings on the WebCT discussion board. The posting includes two components: (1) what was the most confusing part of the chapter, and (2) what was the main point of the chapter. The students are required to post after-class comments after each chapter. Students are also required to respond to at least 2 of their classmates' postings.
Company Case and Project Postings.
The purpose of the assignments is to apply the knowledge learned in class to the real world to foster high-level education objectives such as Analysis, Synthesis, and Evaluation. Students are required to select their own company and find the company's financial statements from SEC website and post company financial statement analysis related to each chapter on Discussion Board as groups. The company case and project are part of the homework assignments that required turning in under traditional teaching model. Student Performance. Assessment of performance in the blended class as based on the same homework assignments (turned in via Homework Manager), in-class exercises, in-class participation, publisher's online quizzes (turned in using WebCT), a company social responsibility writing project, two midterm examinations, and a final examination, as well as the online components including before-class quizzes, after-class comments postings, and company case and project postings. In comparison, assessment of performance in the traditional class was based on homework assignments (turned-in as hardcopy), in-class exercises, class participation, publisher's online quizzes (from publisher's website), a company social responsibility writing project, two midterm examinations, and a final examination.
The format of the midterm and final examinations was 44 and 66 multiple choice questions. This increases the comparability of the student performance during two years. Table 2 present a comparison of the two teaching models. (2) WebCT also includes before-class quizzes, after-class comments on discussion board, and company case analysis on discussion board. Homework from Homework Manager and publisher's online quizzes are linked to WebCT.
Class section
Lecture discussion, problem solving including in-class exercises and homework assignments.
In-depth lecture discussion, problem solving including case-based in-class exercises and homework assignments.
Assessment
Student performance are based on homework assignments (The instructor collects the homework assignments and hands back after grading them), in-class exercises, in-class participation, publisher's online quizzes, a company social responsibility writing project, two midterm examination, and a final exam.
Student performance are based on homework assignment (turned-in online via Homework Manager), in-class exercises and case problems, in-class participation, publisher's online quizzes (linked from WebCT), a company social responsibility writing project, two midterm examinations, and a final exam, as well as the online components including before-class quizzes, after-class comments postings, and company case and project postings.
RESEARCH DESIGN

Empirical model
The study examines whether blended teaching model that introduces lower-level education online learned by students before they come into class will enhance student performance as compared to traditional course. The empirical model is as follows. Hypothesis 1 predicts that blended teaching model directly improves the student final performance, which suggests that α 1 > 0. Hypothesis 2 predicts that blended teaching model improves the student final performance through in depth in class activities, i.e., α 11 >0.
Sample
The sample includes students who completed The student information including academic affiliations, gender, and prior grade point average (GPA) are presented in Table 3 . The students came from a variety of academic backgrounds, and varied for traditional class and hybrid class. There are 27% in Arts and Science (24) in traditional class, and 0.5% (2) in hybrid class. Business major is 53/88 (53%) in traditional class, and 38/40 (95%) in hybrid class. Male is 59/88 (67%) in traditional class, and 30/40 (75%) in hybrid class. Table 4 presents regression analysis for final examination grade and total course grade for traditional teaching model and blended teaching model, respectively. Model 1 indicates that final examination grades are significantly related to Gender, Mathgrade, and PriorGPA for traditional teaching model, while ICExercise and PriorGPA are most important for blended teaching model. Model 2 results show that final course grades are significantly related to Gender, Mathgrade, PriorGPA, Homework and ICExercises for traditional teaching model and Transfer, Online Quiz and ICExercises for blended teaching model. The above results suggest that the determinants of the two types of teaching models can be quite different. In particular, Gender is found to be positively related to final examination and course grades in traditional teaching model, and statistically insignificant in blended teaching model. This suggests that student learning styles may differ based on gender. In addition, Mathgrade and PriorGPA are significant determinants of traditional teaching model. However, they are not statistically significant in the blended teaching model. 
REGRESSION RESULTS
CONCLUSION
Blended course combines traditional delivery with online teaching resources to enhance the quality of student learning. Recently, studies have examined whether blended learning model would enhance the student performance as compared to traditional learning model. This study adds to this literature by examining whether a specific design of blended course, i.e., introduces lower-level education online learned by students before they come into class, will enhance student performance as compared to traditional course. The paper finds that after controlling for gender, transfer status, math grade, prior GPA, academic affiliation, academic level, although switching from a traditional teaching model to a blended teaching model does not directly improve the student final performance, it improves the student final performance through in-depth in class activities.
